Curcumin improves vascular function and alleviates oxidative stress in non-lethal lipopolysaccharide-induced endotoxaemia in mice.
Oxidative stress is implicated in various pathological conditions, including septic shock, and other diseases associated with local or systemic inflammation. Curcumin, a major component from turmeric (Curcuma longa), possesses diverse anti-inflammatory, anti-tumour and antioxidant properties. The aim of this study was to investigate the effect of curcumin on modulation of vascular dysfunction and oxidative stress induced by lipopolysaccharide (LPS) in mice. Male ICR mice were treated with curcumin (50 or 100 mg/kg), administered intragastrically, either before or after intraperitoneal injection of LPS (10 mg/kg). Fifteen hours after LPS administration, arterial blood pressure was measured and vascular response to vasoactive agents were assessed. Aortic tissues and blood samples were taken for assays of antioxidant and oxidative stress markers. LPS caused marked hypotension, tachycardia and vascular hyporeactivity. The mean arterial pressures in responses to phenylephrine, acetylcholine, and sodium nitroprusside of LPS-treated mice were significantly decreased when compared with the untreated controls. Curcumin modulated heart rate and restored arterial blood pressure in a dose-dependent manner in both protectively- and therapeutically-treated regimens. Furthermore, the vascular responsiveness of LPS-treated mice was improved by curcumin. Interestingly, the improvements of haemodynamics and vascular response during endotoxaemia were related to alleviation of oxidative stress by reducing aortic-derived superoxide production, suppression of lipid peroxidation and protein oxidation, and decrease in urinary nitric oxide metabolites with preservation of the ratio of glutathione/glutathione disulfide. This study provides the first evidence for the potential role of curcumin in prevention and treatment of vascular dysfunction in mice with endotoxaemia elicited by LPS.